The anticancer drug perillyl alcohol is a Na/K-ATPase inhibitor.
The monoterpene perillyl alcohol (POH) is a drug used in the treatment of several malignant tumors, including gliomas. The present study defines a POH inhibitory effect on Na/K-ATPase activity from kidney and brain guinea pig extracts and from a human glioblastoma cell line. This inhibition showed a high degree of selectivity toward the kidney enzyme expressing, as do glioblastoma cells, the α(1) subunit. Kinetic studies with purified enzymes showed a noncompetitive POH inhibition profile to Na(+) and K(+) and an uncompetitive inhibition towards ATP. Furthermore, potassium activated p-nitrophenylphosfatase activity of these purified preparations was not inhibited by POH, suggesting that this drug, differently from the classical inhibitor ouabain, acted in the initial phase of the enzyme's catalytic cycle. We suggest that POH antitumor action could be linked to its Na/K-ATPase binding properties.